This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



JP1996250449A 

Bibliographic Fields 

Document Identity 

(19)[f6ffB] 
0*Bfc»fr<JP) 

^^¥8-250449 
(43)[^f*lH] 

5pj$8^(1996)9^27B 

Public Availability 

(43)[^r?as] 

¥/S8^(1996)9^27B 
Technical 

HO 1L 21/28 
301 

21/3065 

21/316 

21/318 

21/768 

29/78 

21/336 

[FI] 

HO 1L 21/28 L 
301 T 
21/316 H 
21/318 B 
21/302 F 
21/90 D 
29/78 301 P 



EV085413583 

1996-9-27 



(19) [Publication Office] 

Japan Patent Office (JP) 

(12) [Kind of Document] 

Unexamined Patent Publication (A) 

(11) [Publication Number of Unexamined Application] 

Japan Unexamined Patent Publication Hei 8 - 250449 

(43) [Publication Date of Unexamined Application] 

1996 (1996) September 27 days 

(43) [Publication Date of Unexamined Application] 
1996 (1996) September 27 days 

(54) [Title of Invention] 

FORMATION METHOD OF CONNECTING HOLE OF 
SEMICONDUCTOR DEVICE 

(51) [International Patent Classification, 6th Edition] 

H01L 21/28 

301 

21/3065 

21/316 

21/318 

21/768 

29/78 

21/336 

[FI] 

H01L 21/28 L 
301 T 
21/316H 
21/318 B 
21/302 F 
21/90 D 
29/78301 P 
[Number of Claims] 



Page 1 Paterra Instant MT Machine Translation 



JP1996250449A 



1996-9-27 



4 

OL 

izmm 

7 

Filing 

(21) [ffiK##l 
»H 3 F7-49355 

(22) [ttKH] 
¥/£7^(1995)3S9B 

Parties 
Applicants 

(71) [ffiBA] 
[W»l##] 
000002185 

m^R D pJHE^p D nJI[6Tg7S35^ 
Inventors 

(72) [*W#] 
[ft*] 

[ttBfXSBf] 

S^tPp n pJIIEdbp D pJl|6Tg7S35-^ V--tt 

Agents 
(74)[«3A] 

c#a±] 

Abstract 

(57)[£!fo] 



[Form of Application] 
OL 

[Number of Pages in Document] 
7 

[Request for Examination] 
Unrequested 

(21) [Application Number] 

Japan Patent Application Hei 7 - 49355 

(22) [Application Date] 
1995 (1995) March 9 days 



(71) [Applicant] 
[Identification Number] 
000002185 

[Name] 

SONY CORPORATION (DB 69-055-3649 ) 

[Address] 

Tokyo Prefecture Shinagawa-ku Kitashinagawa 6-7-35 

(72) [Inventor] 
[Name] 

cattle BI Tetsuo 
[Address] 

Inside of Tokyo Prefecture Shinagawa-ku Kitashinagawa 
6-7-35 Sony Corporation (DB 69-055-3649 ) 

(74) [Attorney(s) Representing All Applicants] 

[Patent Attorney] 

[Name] 

Funabashi Kuninori 
(57) [Abstract] 



Page 2 Paterra Instant MT Machine Translation 



JP1996250449A 



1996-9-27 



CBW] 

•5>o 

[«*] 

m l iST^4X<!:i±®flJlcvU1MKJf 
l4(£feKIB£&llll )£R(tfc* 1 12 
<t'>£<i:£±E{|iJl::vU-9--rKH i5(£fcl;J:iS 
B^4RH)SS(tfc» 2 «* 13 t£ffi1t& 
« 1 1 ±l=, #m l,m 2 fill* 12,13 <tl~*tl/CX 

xfmtR&zntzm i i&iMt i6 
u *ive* 2 xfir% m i $mm i6 ±i=* 
i,m 2 Kg 12,13 ±-c«j»4<«*«* 2 mmm 

17 

«ivc» 3 i&e, « i,m 2 law 12,13 ±©» 

2 &IIK 17 icm 1,* 2 ±SPf^?L 18,19 

isu *e> icm4 ig-c. $ 1 ttsus 16 1=* 1 
±fip»«?L is iciia-r** 1 Tffsttfl. 20 
£»*u m 2 ±mmn 19 icaa-r** 2 

T«S» lift 21 £ fl^-f <&, 



\§X!JttmX \2XtHUsf UMZ4KX 




V^ri \ 1 \ v \ \j\Tl \ \ I 




(3) 



18 20>/FfWi««fl9 Z\X2TmtMti 




[Objective] 

this invention when forming connecting hole in insulating 
film where film thickness differs,assures prevention of 
overetching of substrate. 

[Constitution] 

With first step, first domain 12 which at least provides silicide 
layer 14 (Or high melting point metal layer ) in the top side 
and on substrate 1 1 which has second domain 13 which at 
least provides the silicide layer 15 (Or high melting point 
metal layer ) in top side, first insulating film 16 which 
possesses etching selectivity vis-a-viswith each first, second 
domain 12,13 is formed, second insulating film 17 where in 
second step, on first insulating film 16 film thickness differs 
next on first, second domain 12,13 is formed. 

Consequently with third step, first, second upper part 
connecting hole 18,19 is formed in second insulating film 17 
on the first, second domain 12,13, furthermore with 4 th step, 
first bottom connecting hole 20 which in first insulating film 
16 iscontinued in first upper part connecting hole 18 is 
formed, second bottom connecting hole 21 which is continued 
in the second upper part connecting hole 19 is formed. 



Claims 



[Claim(s)] 
[Claim 1] 
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first domain which at least provides high melting point metal 
layer or silicide layer in top side and on substrate which 
provides second domain which at least provides the high 
melting point metal layer or silicide layer in top side, first 
step 0 which forms first insulating film whichpossesses 
etching selectivity vis-a-vis with said first domain and said 
second domain 

On aforementioned first insulating film, on aforementioned 
first domain and beingsomething where film thickness differs 
from with on aforementioned second domain, second step 0 
which forms second insulating film which possesses etching 
selectivity vis-a-vis said first insulating film 

As first upper part connecting hole is formed in 
aforementioned second insulating film on theaforementioned 
first domain, third step Q which forms second upper part 
connecting hole in theaforementioned second insulating film 
on aforementioned second domain 

In aforementioned first insulating film continuing in 
aforementioned first upper part connecting hole, asit forms J 
first bottom connecting hole, in said first insulating film 
continuing in aforementioned second upper part connecting 
hole, formation method 0 of connecting hole of 
semiconductor device which had 4 th step whichform second 
bottom connecting hole and makes feature 

[Claim 2] 

In formation method of connecting hole of semiconductor 
device which is stated in Claim 1, 

As for aforementioned first domain with metallization, 
electrode or diffusion layer which wasformed to 
aforementioned substrate, as for aforementioned second 
domain formation method 0 of connecting hole of 
semiconductor device which is made thing featurewhich is a 
metallization, electrode or a diffusion layer which was formed 
to aforementioned substrate 

[Claim 3] 

In formation method of connecting hole of semiconductor 
device which is stated in Claim 1, 

As for aforementioned first domain being something which 
was formed to step upper part of aforementioned substrate, as 
for aforementioned second domain formation method 0 of 
connecting hole of semiconductor device which is made thing 
featurewhich is something which was formed to step bottom 
of aforementioned substrate 

[Claim 4] 

In formation method of connecting hole of semiconductor 
device which is stated in Claim 3, 
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As for aforementioned first domain with metallization, 
electrode or diffusion layer which wasformed to step upper 
part of aforementioned substrate, as for theaforernentioned 
second domain formation method 0 of connecting hole of 
semiconductor device which is madething feature which is a 
metallization, electrode or a diffusion layer which was formed 
to the step bottom of aforementioned substrate 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

As for this invention, it regards formation method of 
connecting hole which is providedin insulating filnu for 
example interlayer insulation film of semiconductor device. 

[0002] 

[Prior Art] 

It can increase resistance-lowering of metallization resistance 
as one of item whichis necessary for high speed device. 

There is a technology which resistance-lowering is done, to 
one by to polycide converting poly crystal line silicon and 
source * drain diffusion layer which are used for gate 
electrode. 

To polycide is converted technology which is called 
especially gate electrode upper part and source * drain 
diffusion layer upper part salicided (SALICI DE ) technology 
in self-aligning. 

[0003] 

On one hand, after transistor forming with step which does 
not need high temperature heat treatment aluminum metal is 
used mainly as metallization material. 

Recently metallization multilayering has done from viewpoint 
of degree of integration, butas for aluminum metallization 
because step coatability is not acquired to fully, the 
planarization of interlayer insulation film has become 
necessary in order to prevent line break of metallization. 

In addition, because focus depth room with lithography step 
where step islarge does not come off in fully, even from this 
point planarization of interlayer insulation film has become 
necessary. 

[0004] 

With above-mentioned salicided technology and when 
planarization of interlayer insulation film iscombined, 
example which in interlayer insulation film on gate electrode 
and interlayer insulation film on diffusion layer forms 
connecting hole, is explained in formation process figure of 
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the Figure 4. 
[0005] 

As shown in (1) of Figure 4, through gate insulating film 112 
on substrate 1 1 1, the gate electrode 1 13 is formed, 
furthermore source * drain diffusion layer 1 14,1 15 is formed 
to substrate 1 1 1 in the both sides of gate electrode 113. 

And silicide layer 1 16,1 17,1 18 is formed to each top layer of 
gate electrode 113, source * drain domain 1 14,1 15. 

interlayer insulation film 121 is formed in this kind of 
substrate 111. 

Furthermore, in figure, it showed also sidewall which was 
formedin sidewall of disassociated element region and gate 
electrode. 

[0006] 

After that as shown in (2) of Figure 4, in interlayer insulation 
film 121 on gate electrode 1 13 and on source * drain diffusion 
layer 114,115, connecting hole 122,123,324 which leads to 
gate electrode 1 13 and source * drain diffusion layer 1 14,1 15 
isformed with lithography technology and etching . 

Furthermore, it abbreviated illustration of resist mask. 
[0007] 

[Problems to be Solved by the Invention] 

But, with manufacturing method of above-mentioned 
connecting hole, as shown in the Figure 5, as for interlayer 
insulation film 121, direction on source * drain diffusion layer 
1 14,1 15 it has become thick incomparison with on gate 
electrode 1 13. 

Because of that, when in interlayer insulation film 121 on gate 
electrode 113 and on source * drain diffusion layer 1 14,1 15, 
the connecting hole 122,123,124 was formed simultaneously, 
connecting hole 122 is formed on gate electrode 1 13 first. 

Because and, after forming connecting hole 122, formation of 
connecting hole 123,124 continueson source * drain domain 
1 14,1 15, with this etching bottom of connecting hole 122 
etching is donein excess. 

Because of that, because silicide layer 1 16 which is formed to 
upper part of the gate electrode 1 13 is done etching, effect of 
resistance-lowering of gate electrode 113 decreaseswith 
silicide layer 116. 

[0008] 
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this invention, when substrate etching is done, offers 
formation method of the connecting hole of semiconductor 
device which is superior in order to form connecting hole in 
the insulating film where film thickness differs without makes 
objective. 

[0009] 

[Means to Solve the Problems] 

As for this invention, it is a formation method of connecting 
hole of semiconductor device which can bemade in order to 
achieve above-mentioned objective. 

With namely, first step, first domain which at least provides 
high melting point metal layer or the silicide layer in top side 
and on group board which possesses second domain which at 
least provides high melting point metal layer or silicide layer 
in top side, first insulating film which possesses etching 
selectivity vis-a-vis with each first, second domain is formed. 

Next with second step, being something where on first 
insulating film film thickness differs on first, second domain, 
it forms second insulating film which possesses etching 
selectivity vis-a-vis first insulating film. 

Consequently with third step, first upper part connecting hole 
is formed in second insulating film on the first domain, 
second upper part connecting hole is formed in second 
insulating film on second domain. 

Furthermore as with 4 th step, first bottom connecting hole 
which in first insulating film is continuedin first upper part 
connecting hole is formed, second bottom connecting hole 
which is continued in second upper part connecting hole 
isformed. 

[0010] 

[Working Principle] 

With formation method of connecting hole of 
above-mentioned semiconductor device, when fromfact that 
first insulating film is provided, forming connecting hole in 
second insulating film,as for etching of second insulating film 
which possesses etching selectivity vis-a-vis the first 
insulating film it is stopped on first insulating film. 

Because of that, even with when film thickness of second 
insulating film differs on the first, second domain etching is 
stopped on first insulating film. 

Consequently etching doing first insulating film, as it forms 
first bottom connecting hole which itcontinues in first upper 
part connecting hole it forms second bottom connecting hole 
which it continues in the second upper part connecting hole. 

Because first insulating film has etching selectivity this time, 
vis-a-vis first, second domain, the first insulating film etching 
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is done without first, second domain being done etching for 
themost part. 

Because of that, first, second bottom connecting hole is 
formed without first, second domain being done the etching 
for most part. 

[0011] 

[Working Example(s)] 

first Working Example of this invention is explained in 
formation process figure of Figure 1 . 

[0012] 

As shown in (1) of Figure 1, first domain 12 and second 
domain 13 are providedin substrate 1 1 . 

As for this first domain 12, with metallization which was 
formed on for example substrate 1 1, the silicide layer 14 
being formed by top side , 

This silicide layer 14 is good even with high melting point 
metal layer . 

In addition as for second domain 13, with diffusion layer 
which was formed on the for example substrate 11, silicide 
layer 1 5 is formed to top side . 

This silicide layer 15 is good even with high melting point 
metal layer . 

[0013] 

First with first step, with for example low pressure chemical 
vapor phase deposition (Below, you call LPCVD ) method, on 
above-mentioned substrate 11, first insulating film 16 which 
possesses etching selectivity (for example selectivity 3 - 5 
extent or greater ) to state whichcovers first, second domain 
12,13, vis-a-vis with first, second domain 12,13 is formed. 

Forms this first insulating film 16, is possible with for 
example silicon nitride membrane. 

Furthermore selected etching ratio of high melting point metal 
or polycide for silicon nitride becomeslO extent. 

[0014] 

In addition with above-mentioned LPCVD, for example 
general LPCVD equipment was used as equipment. 

flow dichlorosilane of 50 seem (SiH 2 Cl 2 ), flow ammonia of 
200 seem (NH 3 ) and flow used nitrogen (N 2 ) of 2000 seem to 
reaction gas , as one example. 

In addition pressure of reaction atmosphere for example 70 
Pa. substrate temperature was set to the for example 760 deg 
C. 
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Or, in place of LPCVD making use of plasma chemical vapor 
phase deposition (You call below plasma CVD ) method it is 
good. 

With film formation, making use of sheet-fed type plasma 
CVD equipment of for example general parallel flat plate type 
as film formation equipment, flow monosilane of 50 seem 
(SiHt ), flow ammonia of200 seem (NH 3 ) and flow uses 
nitrogen (N 2 ) of 2000 seem to thereaction gas , with plasma 
CVD method as one example. 

In addition pressure of reaction atmosphere for example 600 
Pa, substrate temperature is set to the for example 360 deg 
C. 

[0015] 

second step which is shown next in (2) of Figure 1 is done. 

With this step, with ambient pressure chemical vapor phase 
deposition (Below, you call ambient pressure CVD ) method, 
second insulating film 17 which possesses the etching 
selectivity (for example selectivity 3 - 5 extent or greater ) 
vis-a-vis this first insulating film 16 is formed on 
above-mentioned first insulating film 16. 

This second insulating film 17, consists of for example 
phosphorus silicate glass (Below, you call PSG ) and in order 
surface planarization to be done, is formed. 

In addition, first domain 12 it is formed highly in comparison 
with the second domain 13 . 

Therefore, film thickness of second insulating film 17 on first % 
domain 12 compared to film thickness of second insulating 
film 17 on second domain 13 becomes thick. 

[0016] 

Consequently third step which is shown in (3) of Figure 1 is 
done. 

With this step, resist mask 3 1 is formed on second insulating 
film 17 with lithography technology (resist application* 
exposure, development and baking etc),opening 32,33 is 
formed in upward direction of first, second domain 12,13. 

After that, until with for example reactive ion etching (Below, 
you call RIE ), above-mentioned second insulating film 16 
exposes, second insulating film 17 etching is done. 

As and, first upper part connecting hole 1 8 is formed in 
second insulating film 17 on first domain 12, second upper 
part connecting hole 19 isformed in second insulating film 17 
on second domain 13. 

[0017] 

With above-mentioned RIE, for example general sheet-fed 
type magnetron RIE equipment was used as etching 
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equipment. 

for example flow octafluorocyclobutane of 8 seem (C 4 F 8 ) 
and flow used carbon monoxide (CO ) of60 seem to etching 
gas . 

In addition for example flow used argon (Ar ) of 200 seem to 
88 air transporting body. 

Furthermore temperature of susceptor was set to for example 
30 deg C pressure of etching atmosphere with for example 5.3 
Pa. high frequency electric power as for example 1.6 kW. 
substrate temperature. 

[0018] 

After that 4 th step which are shown in (4) of Figure 1 are 
done. 

With this step, with for example RIE , in first insulating film 
16, continuing in the first upper part connecting hole 18, as it 
forms first bottom connecting hole 20, continuing in second 
upper part connecting hole 19, it forms the second bottom 
connecting hole 21. 

This way, with first upper part connecting hole 18 and first 
bottom connecting hole 20 first connecting hole 22 is formed, 
with the second upper part connecting hole 19 and second 
bottom connecting hole 21 second connecting hole 23 is 
formed. 

[0019] 

With this RIE, when above-mentioned silicide layer 14 and 
silicide layer 15 areformed with for example titanium 
polycide, for example general sheet-fed type magnetron RIE 
equipment was used as etching equipment. 



x^I/?ft#|Cli % ffl*li3tt*** 30sccm <D 
t^^^tPy^P^>(C 4 F 8 )fccfctf3S*A< 
170sccm <D-»ftft*(CO)£ffll*fco 

*fcX^>^»Ha(DE**«« 5. 3Pa.it; 
^tDaS*«« 30degClCiSSLfe o 

[0020] 

Sffli^fc^x^Hffiaircfcor, rie vmi* 

[0021] 

i mm 16 £»jseu *<i>±mzz o>% \ mm 

]!16 IC2JLTX 216 



for example flow octafluorocyclobutane of 30 seem (C 4 F 8 ) 
and flow used carbon monoxide (CO ) ofl70 seem to etching 
gas . 

In addition temperature of susceptor was set to for example 30 
deg C pressure of etching atmosphere with for example 5.3 
Pa. high frequency electric power as for example 1 .0 kW* 
substrate temperature. 

[0020] 

After that, with wet processing which uses oxygen plasma 
ashing or stripping solution, the etching mask 31 which is 
used with above-mentioned RIE is removed. 

[0021] 

With formation method of connecting hole of 
above-mentioned semiconductor device, first insulating film 
16 was formed, second insulating film 17 which possesses 
etching selectivity vis-a-vis this first insulating film 16 was 

c j :„ r 
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*<DzkfrL m i,m 2 $m 12,13 ±om 2 $& 
mm 17 ommt^t^xi^m^vt. m 2 m 
mm 17 £x^> \M 2 ±»»«a 

18,19 S»fiELf=(glCli* 1 mm \6±VZ<D 

«L^» l,» 2 filUS 12,13 CJtLTX7f>^ 
MVl&tttZm 1 ttftffi 16 £x^> 
ZtfrL $ l,m 2 fti* 12,13 IttttAjti^y* 
y^*ihZtta<m 1,*2T»S«?120 > 21 *< 

Lfcjfo>T. 1,» 2 Hl« 12,13 mt/ut^y 
=f-y?thz.tt±<% 1,352 ftttfl. 22,23 «/£ 

[0022] 

*fc±E» 1 SBftffl-euttiaas 1 12 1* 



o"CtJ:< 11 |C® 

$fc±!5m 2 tf8 13 ttttttBI-C cfcl^c 



* blc±IBm 1 m l ttSBt 16 *S 
<b v'J=i>s m 2 &£AB 17 £ PSG V - 



$ i,s 2 12,13 ±osg 2 mm 17 CD 
KW36<ii&**a)T?**Lii. ±fB^2i6^aii7 



fcfc\ m 1,S 2 «J£ 12,13 ±©» 2 17 
[0023] 



formed in upper surface. 

From the, even with when film thickness of second insulating 
film 17 on first, second domain 12,13 differs, etching doing 
second insulating film 17, case where it formed first, second 
upper part connecting hole 18,19 the etching is stopped on 
first insulating film 16. 

Consequently from fact that etching it does first insulating 
film 16 whichpossesses etching selectivity vis-a-vis first, 
second domain 12,13, as for first, second domain 12,13 first, 
second bottom connecting hole 20,21 isformed without 
etching being done for most part. 

Therefore, without etching doing first, second domain 12,13 % 

for most part the first, second connecting hole 22,23 is 

formed. 

[0022] 

In addition it is not necessary with above-mentioned first 
Working Example, as forabove-mentioned first domain 12 a 
metallization to be. 

It is good even with for example electrode , or it is good even 
with diffusion layer which was formed to substrate 11. 

In addition it is not necessary for above-mentioned second 
domain 13 the diffusion layer to be. 

It is good even with for example metallization or electrode . 

Furthermore with above-mentioned first Working Example, 
first insulating film 16 was explained with one example which 
formed silicon nitride, second insulating film 1 7 with PSG, 
but if a material which possesses etching selectivity without 
being limited in these material,vis-a-vis substrate it should 
have been. 

In addition you explained second insulating film 17 as 
planarizing film it is not necessary,but if it is something 
where film thickness of second insulating film 17 on first, 
second domain 12,13 differs, for above-mentioned second 
insulating film 17 planarizing film to be. 

In addition as for second insulating film 17 there is not 
hindrance even with the structure which laminates insulating 
film of plural. 

Furthermore, film thickness of second insulating film 17 on 
first, second domain 12,13 being almost equal,it can apply 
formation method of this invention. 

[0023] 

exemplary use example to semiconductor device which 
relates to formation method of theabove-mentioned 
connecting hole, in formation process figure of Figure 2 is 
explainedbelow. 
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Ts MIS <tl^)h7>vX££^1~ 0 
[0024] 

El 2 0)(\)izm+£5\z % S/'Ja>3ttf 5l(±IB0 
l <Dg*S 1 1 Izffi a)±l*y-Hft»ffi 52 
-cy-h«a53(±ffiH 1 ffl* 1 «« 12 ICSMS) 

ccoy-Mta 53 i*avb0*#uiMK«a 

SfiELT^T, TlA<*teai/'Ja»B 54 

£U $>v'JtH'KJf 55 fr&fc 

51 <D±Jf I3t*-X ■KlH'l/lfiJ* 56,57(0 1 

©»2««i3ic*ia)*< 

Z(OV-X-Kb-f>fi« 56,57 <D±jf 
v'Jtr-fKIf 58,59 # 

Tti* . ±EfllfiE© MIS h7>vX5 50 f* 
53 ©«eici6ltfc-9--f K^*-;utH*Lfco 



[0025] 

m i iS-cii. ftlili lpcvd itetzltz? 

7X7 CVD SIC cboT . ±Ky-Mttt 53 * a 

9^SlcLTv'J=i>S1fi5l ±IC S ±fB^>v 
U1MKB 55,58,59 lC»LTX^>^aS?t± 

(«9«a« tttf 3-5 sa jai±)*^-r 1 » 
co>m 1 &an 16 1±. iw*iiSfl:*>'j=i>E-e 

±E LPCVD }£$.tz\*Z?^X^ CVD ± 
IBB l lCj:oTlft0^LfcCD<t^4$C7)^frlCTS 

[0026] 

*L^T*S 2 (0(2)13*1- » 2 XfS£fr?o 

Z (DXg-Ctt WE CVD ^iZcfeoT. I 

f&aa 16 ±icz(Dm 1 naa 16 i^ltx^ 
^y<fm^\immmiRitt< 3-5 ssm±) 
£*-rsm 2 ttaa 17 mmtho 



X(lilT PSG ^3)^&tEy*-tG>ss* <5 Fs 

ZCDtz&hs y-KSa 53 ±tV-X-KL/-f>a 
i£ 56,57 ±fp 2 &£R 17 ©KB** 



In figure, metal-insulating film-semiconductor (Below, you 
call MIS ) transistor is shown as one example. 

[0024] 

As shown in (1) of Figure 2, on silicon substrate 51 (Suitable 
to substrate 1 1 of above-mentioned Figure 1 ) through gate 
insulating film 52,gate electrode 53 (Suitable to first domain 
12 of above-mentioned Figure 1 ) is formed. 

As for this gate electrode 53, forming so-called poly side 
structure, bottom layer consists of polycrystalline silicon layer 
54,top layer consists of for example titanium silicide layer 5HH 

In addition source * drain domain 56,57 (Suitable to second 
domain 13 of Figure 1 ) is provided in top layer of silicon 
substrate 51 in the both sides of gate electrode 53. 

titanium silicide layer 58,59 is formed to also top layer of this 
source * drain domain 56,57. 

MIStransistor 50 of namely, above-mentioned constitution 
has formed salicided structure. 

Furthermore, in figure, it illustrated also sidewall which 
isprovided in sidewall of disassociated element region and 
gate electrode 53. 

[0025] 

First with first step, with for example LPCVD or plasma CVD 
method , on silicon substrate 5 1 , the first insulating film 16 
which possesses etching selectivity (for example selectivity 3 
- 5 extent or greater ) vis-a-vis above-mentioned titanium 
silicide layer 55,58,59 is formed to state which covers 
above-mentioned gate electrode 53. 

It forms this first insulating film 16, with for example silicon 
nitride membrane. 

With above-mentioned LPCVD or plasma CVD method, that 
you explained withabove-mentioned Figure I , film formation 
of silicon nitride membrane is donewith similar condition . 

[0026] 

second step which is shown next in (2) of Figure 2 is done. 

With this step, with ambient pressure CVD method , second 
insulating film 17 which possesses etching selectivity (for 
example selectivity 3 - 5 extent or greater ) vis-a-vis this first 
insulating film 16 is formed on above-mentioned first 
insulating film 16. 

This second insulating film 17 consists of for example 
phosphorus silicate glass (You call below PSG ), in order 
surface planarization tobe done, is formed. 

Because of that, on gate electrode 53 and film thickness of 
second insulating film 17 differs withwith on source * drain 
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-So 

V-X-Kb^ffl* 56,57 ±<DH 2 *£*IM 17 
[0027] 

ai^ria 2 <D(3)!C7F-rm 3 xg-e 

S|)lCcfco-C,x^>y^<7 60S»fiEL.fitL^ 

r rie iCckoT, 2 gtsK 16 tmmt 
&zvm 2 $fe^d 17 sx^f>yt5. 



■f LT. 53 ±(0» 2 $fciifg 17 |z» 

1 ±mmn 61 sj&rt-rsttti^v-^-Ku 

-f >fi« 56,57 ±<D1B 2 tt»R 17 |C» 2 ±SP 
S«TL 62,63 £$mtZ>o 

Z(D RIE t? 1 iCckottWLfcrot 

iPi«a)*fHcrx^>^ff5o 

[0028] 

*©aia2(D(4)lC*riB4Xg-C RIElCcfco 
l tKSSt 16 ic» l ±SM8«fl.6i icitfi 
LTm 1 Tfflftttfl. 64%tef$.t z>ttti~m2 

±mmn 62,63 irji^Lm 2 T»sMsm 

65,66 %W*f$L$Z>o 



za> «fc5lcLT\ $ 1 ±SM£«TL 61 is 1 TSfl 

ssetl 64 kv?-hnm 53 1 sift 

?l 67 ztmu m 2 ±mmn 62,63 <tm 2 t 

65,66 t-eV-^-Kb-f>fii« 56,57 
iCffiC^m 2 J$&?L 68,69 



Z(D RIE T* 1 IdcfcoKWLfc©*: 

H»0)*fHwrx^>^fr9o 

[0029] 

Sffli^fc^x^h«iaic«toT. rie -est* 

tzHy&<f-*7><7 60 "TSo 
[0030] 

zo&oiz^f-hmm 53 (7)^>v'j-9-^ki 

55 fc «fctf • KL/-f >«« 56,57 0)^£>v»J 
1MKH 58,59 irAyifx^>^1-^Z^< 
SI£?L 67,68,69 £l&fSL-r&Zb&'&&<r>Vs 
^✓v'J+MKJf 55,58,59 lC«b4«»ftft© 

LfcA<oT.i*UiMK«i&<» mis h^*JX* 

£1&WLLtzX$7'<<y5 RAM C SRAM(Static 
Random Access Memory ASIC( Application 



domain 56,57. 

Here, second insulating film 17 on gate electrode 53 
compared to second insulating film 17 on source * drain 
domain 56,57 as for film thickness becomes thick. 

[0027] 

Consequently until with third step which is shown in (3) of 

the Figure 2, with lithography technology (resist application^ 

exposure, development and baking etc), etching mask 60 is 

formed, continuously with the RIE , above-mentioned second ±IS1 

insulating film 16 exposes, second insulating film 17 etching 

is done. 

As and, first upper part connecting hole 61 is formed in 
second insulating film 17 on gate electrode 53, second upper 
part connecting hole 62,63 isformed in second insulating film 
17 on source * drain domain 56,57. 

With this RIE, that you explained with above-mentioned 
Figure 1 ,etching is done with similar condition . 

[0028] 

After that with 4 th step which are shown in (4) of Figure 2, 
with RIE , in first insulating film 16 continuing in first uppeB 
part connecting hole 61, as it forms the first bottom 
connecting hole 64, continuing in second upper part 
connecting hole 62,63, it forms second bottom connecting 
hole 65,66. 

This way, first connecting hole 67 which with first upper part 
connecting hole 61 and first bottom connecting hole 64 leads 
to the gate electrode 53 is formed, second connecting hole 
68,69 which with second upper part connecting hole 62,63 
and second bottom connecting hole 65,66 leads to source * 
drain domain 56,57 is formed. 

With this RIE, that you explained with above-mentioned 
Figure 1 ,etching is done with similar condition . 

[0029] 

After that, with wet processing which uses oxygen plasma 
ashing or stripping solution, the etching mask 60 which is 
used with above-mentioned RIE is removed. 

[0030] 

This way, because connecting hole 67,68,69 can be formed 
without titanium silicide layer 55 of the gate electrode 53 or 
etching doing titanium silicide layer 58,59 of source * drain 
domain 56,57 for most part,there are not times when effect of 
resistance-lowering decreases with titanium silicide layer 
55,58,59 . 

Therefore, static RAM which installs MIStransistor of 
salicided structure {SRAM (St atic random access memory )} 
and with ASIC (Appl ication Specific In tegrated Circuit ) or 
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Specific Integrated Circuit )3|<Z>#3K*3£B"e 
[0031] 

[0032] 

m 3 ro(i)ic*^j;5i^KE£*rfss« 71 

<DSa±ffl71UlcSl ffi«12A< 
ST»71Blcm2«|*13*< 

com 1 12 14. as 71 ±ic»js**ifc«n 
*i«E*re&y . *<7)±®{ijic(iv'jtr^Ki 
14 *<»i«*tLr*o 

Z(DvUtr^Kl 14 l^fi*£:£JIJf "C oTt 

*fc* 2 figigg 13 14. 71 (C»fiE*ttfc«X 
liStlfcH-efcy ,^(7)±®fllCliv'Jtr^Kl 

[0033] 

±E0 1 h»iclt. * 1 IS 

r% 7i±ic,mi,*2ia«i2,i3sa 

dtfSKLT. m 1,S 2 fgi$ 12,13 <hlcftLTX 
^ (ftl«8K ttA<3~5g«J2l±) 

4S l ttttH 16 *mm%>« 



[0034] 

&i ve» 2 igt, i i&sr 16 ±izcroas 1 

JRi±A< 3-5 SSJ3l±)S^r4* 2 t&Sflg 17 

zc-ei*^Jx.ii I J>v l J^-h^x(WT psg 

m 1 $m 12 2is« 13 MtM< 
Sortie 

Lfe*<oT. 1 fitt 12 ±lcm 2 $fe^M 17 <D 

mrnwm 2 nns 13 ±ic* 2 f&»Bi n tons 

[0035] 

«l vCH 3 (D(2)lC*-r» 3 lit? 
-ftffifc«illi RIE tlCctoT, 1 ffitS 



other semiconductor device, high speed operation is 
guaranteed without operating speed decreasing. 

[0031] 

second Working Example is explained next in formation 
process figure of Figure 3. 

In addition, that you explained with above-mentioned Figure 
1, thesame symbol to similar component attaching. 

[0032] 

As shown in (1) of Figure 3, first domain 12 is formed by step 
upper part 71U of group board 71 which possesses step, 
second domain 13 is formed to step bottom 7 IB. 

As for this first domain 12, with for example metallization 
which was formed on substrate 71, the silicide layer 14 being 
formed by top side , -5. 

This silicide layer 14 is good even with high melting point 
metal layer . 

In addition as for second domain 13, with for example 
diffusion layer which was formed to the substrate 71, silicide 
layer 15 being formed by top side , 

This silicide layer 15 is good even with high melting point 
metal layer . 

[0033] 

That you explained with above-mentioned Figure 1, with first ^ 
step, onabove-mentioned substrate 71, first insulating film lliHE&ffi 
which possesses etching selectivity (for example selectivity 3 
- 5 extent or greater ) to state which covers first, second 
domain 12,13, vis-a-vis with first, second domain 12,13 is 
formedto similar. 

[0034] 

Next with second step, second insulating film 17 which 
possesses etching selectivity (for example selectivity 3 - 5 
extent or greater ) vis-a-visthis first insulating film 16 is 
formed on first insulating film 16. 

Here, surface is almost formed in flat making use of for 
example phosphorus silicate glass (You call below PSG ). 

In addition, first domain 12 it has become high in comparison 
with the second domain 13 . 

Therefore, on first domain 12 film thickness of second § 
insulating film 17 compared to film thickness of second 
insulating film 17 becomes thick on second domain 13. 

[0035] 

Consequently until with third step which is shown in (2) of 
the Figure 3, above-mentioned first insulating film 16 exposes 
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*lt. $ i us 12 ±<om 2 mum \i izm i 

±»»«?L 18 S»BE-r*tttilc» 2 flUE 13 

±(D» 2 «g»n 17 icm 2 ±»»«ft 19 m 
zotz. m 2 mmm n m i &«n i6 ic*t 

SR 16±T?C0)X^>>flif?±**LSo 



[0036] 

^(D'&m 3 £7)(3)IC7F-rm 4 Iglf RIE ir^o 

r, i i&ftis i6 izm i ±tt£«m is ica & 

Lrm 1 T$Pfg^ft20$JKl$f^i:(!:tlcm2 
±tt»«?L 19 lZ&ffiLXm 2 T«!f fift 21 

cWici/c. m i ±»»«fl. is tm I TStf 
20 tvwt i ftaft 22 * ml, m 2 ± 

ffii£&7L 19 tS 2 TffifSHfL 21 fc-C« 2 

a 23 

ZCDirt. a 1 teftIB 16 l±» l,m 2 «i* 12,13 
l,»2ffi«12,13±'CZ©x^>yi4ff±**l 

'So 

[0037] 

atHflllC, % lj? 2 pgiSE 12,13 £l5<tA^x^ 
^>y-TSCi:«E<» l,m 2 &t£7L 22,23 A< 



[0038] 

*fc±KS5 2 SaSflCetttlElS 1 figtt 12 It 



71 IC© 



it v'j^x a 2 letKm 1 7 £ PSG T? 



with lithography technology and for example RIE ,second 
insulating film 17 etching is done. 

As and, first upper part connecting hole 1 8 is formed in 
second insulating film 17 on first domain 12, second upper 
part connecting hole 19 isformed in second insulating film 17 
on second domain 13. 

Because this time, second insulating film 17 has had etching 
selectivity vis-a-vis first insulating film 16,this etching is 
stopped on first insulating film 16. 

Furthermore, with drawing it abbreviated illustration of the 
resist mask. 

[0036] 

After that with 4 th step which are shown in (3) of Figure 3, 
with RIE , in first insulating film 16 continuing in first uppeH 
part connecting hole 18, as it forms the first bottom 
connecting hole 20, continuing in second upper part 
connecting hole 19, it forms second bottom connecting hole 
21. 

This way, with first upper part connecting hole 1 8 and first 
bottom connecting hole 20 first connecting hole 22 is formed, 
with the second upper part connecting hole 19 and second 
bottom connecting hole 21 second connecting hole 23 is 
formed. 

Because this time, first insulating film 16 has had etching 
selectivity vis-a-vis first, second domain 12,13,this etching is 
stopped on first, second domain 12,13. 

[0037] 

With formation method of connecting hole which is explained 
with theabove-mentioned Figure 3 , in same way as formation 
method of connecting hole whichis explained with 
above-mentioned Figure 1 , first, second connecting hole 
22,23 is formedwithout etching doing first, second domain 
12,13 for most part. 

[0038] 

In addition it is not necessary with above-mentioned second 
Working Example, as forabove-mentioned first domain 12 a 
metallization to be. 

It is good even with for example electrode , or it is good even 
with diffusion layer which was formed to substrate 71. 

In addition it is not necessary for above-mentioned second 
domain 13 the diffusion layer to be. 

It is good even with for example metallization or electrode . 

Furthermore with above-mentioned second Working 
Example, first insulating film 16 was explainedwith one 
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[0039] 

ISI±h «WLfc«fc5l=*«WI=J:*il** T«J<i:fc 

1,* 2 ««i=»Lrx^^>yas?tt** 
th% 1 ift««*»itfc©T?» 2 iennicft 

m i tttftiR^x i,m 2 gans 

ho 



[02] 

[03] 
[04] 
[05] 



example which formed silicon nitride* second insulating 
film 17 with PSG, but if a material which possesses etching 
selectivity without being limited in these material,vis-a-vis 
substrate it should have been. 

In addition you explained second insulating film 17 as 
planarizing film it is not necessary ,but if it is something 
where film thickness of second insulating film 17 on first, 
second domain 12,13 differs, for above-mentioned second 
insulating film 17 planarizing film to be. 

In addition as for second insulating film 17 there is not 
hindrance even with the structure which laminates insulating 
film of plural. 

Furthermore, film thickness of second insulating film 17 on 
first, second domain 12,13 being almost equal, it can apply 
formation method of this invention. 

[0039] 

[Effects of the Invention] 

As above, explained, because first insulating film which 
possesses etching selectivity according to this invention, 
vis-a-vis first, second domain which becomes substrate was 
provided, when forming connecting hole in second insulating 
film, as etching of the second insulating film can be stopped 
with first insulating film, etching doing first insulating film 
without etching doing first, second domain for most part, it 
can form first, second connecting hole. 

Depending, thickness of substrate layer of first, second l£ 
domain is guaranteed, itprevents deterioration of performance 
of semiconductor device, is possible. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a formation process figure of first Working Example of 
this invention. 

[Figure 2] 

It is a formation process figure of concrete use example of 
first Working Example. 

[Figure 3] 

It is a formation process figure of second Working Example. 
[Figure 4] 

It is a formation process figure of Prior Art Example. 
[Figure 5] 

It is a explanatory diagram of problem. 
[Explanation of Symbols in Drawings] 
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11 

substrate 
12 

first domain 
13 

second domain 
14 

silicide layer 
15 

silicide layer 
16 

first insulating film 
17 

second insulating film 
18 

first upper part connecting hole 
19 

second upper part connecting hole 
20 

first bottom connecting hole 
21 

second bottom connecting hole 
22 

first connecting hole 
23 

second connecting hole 
[Figure 1] 
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[Figure 2] 
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[Figure 3] 
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±©»2IMMRl7fc561, *2±«8KIJB118, 19£7&I« 
U S6fc*4lST, SBllfi«Rl6K:JBl±«aa53L 

i8iciiarrs*iTaK»«iHL20ft»iau 82±»»« 



55"JWKf 



Z3 



(I ) 

\7Jg2*CMHX 12 16 
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18 mjg/r&XMtiVB 2\$2T&#ML 
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Kj£&J8JB*fctt>' KH*Rtt&5S 2 fi«^ £S 
ttfcSfiLhfc. ttSSl*«ittSli2fiH*tfc**UTXy 

Mes i »»K±t, miBSB i «w± ttSBJH 2 ««± 

t TK J?** Jifc <5 1> ©T?KS 1 *&aB£ C#LTXy?> 

ymR&zmtzm 2 sis 2 iet, 

rnets 1 ««±©saESB 2 jgftB&ai 1 ±a««?is# 

1 <h t> izl&Eai 2 ft*±©flftE£ 2 ffittRlrft 2 

Mf2fg 1 IfiftRiZfflES 1 ±«»«RLKaBttkTSS 1 T 
«*«?IS»JW4 1 1 1 IMWfcfflE* 2 ± 

»*«?L»Cil*t TJR 2 T«*«BL*»J«-r ** 4 Ifi 
i * M Afc z. t <5¥»flES«©»«IHLO»J« 

[tt&H 2 ] tt#g 1 EiM>¥«W*«©iftHHL©» 

fflEg 1 ««ttllfBB»*C»**nfcE«. 

ft, MSfcttltikl-CftSJliWRi-rs^fl^iB 

©*«Hl©ilW«Ftt. 

[»*3«33 mnvn i E«©*»#»«©sa«L©» 

fflte^ i «^«ffltag«©g:g±$K^a2nfct>©-c 
*q, WE»2*«ttiwE»«oa*T«c»jaEanfc 

ft. 

mmwuj «*«3E«o¥W#««©*aHi©» 

(TOE* l **ttl(IEa«©«8±«fcJ§MSS*i*:Eft. 
M*fcl*iSKJlT*D, 131231 2 f£*£teMES«©g: 

bmh©b*b*K9I] 

[0 0 0 1] 

-So 

[0 0 0 2] 

E*ffitt©ffifittft3i**»f 5*^5. ■*©— 3Ctt. y- 
H (SALICIDE) SflSiPftftl-O**. 

[0003] h7>5?^^»JsKaK:Ka3i!yiaa* 



(2) #M¥8-2 5 044 9 

&SilyfcV»IgTttE«»8fcl/C££bT7,fc5 = 
Eftrt^JUbLT^S**, 7JV5=">A3RE«tta21t 

H U V ^ 7 7 a -igT©f^sa#»*-h# 
[0004] ±tcit'j-y-f HS'#t«w«eais©™k 

lt«Ji±©Hlllll6B«tHSaJi!?LS»«t*#!ft» 04 

©#j*X8BHc J: -a TUJBJ-T?). 
[0005] 04© (1) {dSt*«t5 1, gfiU 1 1± 
tC«y- h^gi&K 1 1 2 ^^UTy- 113A5I 

$$n, s&icy-^ttKi 1 3©w«k*w-4»ri 

1 1 KttV-* • H l"f 114, 115 tfjgjft 

l 4, l l 5 ©&±! !;:«-> U1M KJfl l 
6, 117, 11 8!&<JgJ!£cSttTV>?>. ^©.fc'Sfcgfc 
a? Ill l:§fM@ 1 2 1 £7&j£-f S. ft*. HT!tt, 

[0 0 0 6] ^-©^04© (2) Kw-TiSlC. 'JV^ 
?7<rHS*£Xs/^>^£fcJ:oT. $*-MI*l 1 
3±fc e ktf7-7. • FWOffi&Hl 1 4, 115±© 
JMtfiMRl 2 lie, y-MISl 1 3*J;tfy-X • 
Fl"f >*£HWI1 14, 1 1 5fcai;»»8IHLl 2 2, 

1 2 3, 1 2 4*»)Jf5. ft*. U$>*hTX*©H 

50 [0 0 0 7] 

[»9I]W*ftL*3fcT*lWffl t36»U**»6, ±E» 
«HL©«a*ftTtt, H5KS1\k3lC. ■BHftWIl 

2 ltt. V-7. • HH>««11 1 4. 115±©* 
Jj«y-h«ai 1 3±«fcD'blP<fcoTV>5. -€-©fc 

». y-h«si 1 3±**i;y-x • h w>*£iui 
ii4, ii 5 ±©ffmtt&R 1 2 1 c. uNft'^a 

1 2 2, 1 2 3, 1 2 4 S»J«Ufc«^lCtt. ifel^- 
h«Sl 1 3±II»tt?Ll 2 2*«»fiJSStl*. -tbT, 
g^?Ll 2 2*»dEbfc« ! by-^ ' FK>«*1 1 
40 4, 1 1 5±C8iBHU 2 3, 1 2 4©»*tt«<© 
T. COIyf^Ci^ T^^?L 1 2 2 ©£««W 
I:iyf>^n5. -tofcft, l 3©± 

n-s©"e, ->u-y--f h@i i 6c«fcsy-h«ffii 1 3 

©fiffiiSft©sft*A«^"r*. 
[0008] TJft*x?3 i >4f-raifc<R 

^■©ssiJiHLw^iaaFSsaiwra^isiw^*. 

[0 0 0 9] 

50 [«JS*»*-r4fc*6©#a] ±fBSWS^ 
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3 

LTxy?>ya«tt£^sssi*»K*»j«-t<5. 

#V>Tlf§2IgT, 23 1 lttUg±£SS 1 . Sg2««±T 
R*#Jl&St>©Tm*Mafc»LTXy^>yMR 
ttSWT5SB2t6fi«£»ritt _ -5. «V»TSS3ie-C, 

6CJB4Igr. SBltfiWlt»l±«»«?Lfca»r 
3 US 1 T*»«3L*»lil6-r« 1 1 *>\zm 2 ±»s«?lk: 
iiarrsJB 2 TMa^Mts. 

[0 0 10] 

*MM»tKW-&Ci*»6. »2»WIIK:»aHl*»J«"r 
*©£#. SSI, JS2flltt±K:)B2iaHR©KJ*tfAtt 

«»«?Lfciiarr*»2TaM*«Bift»«i"*. -©t 

Jgl. »2**fc»LTmtM«*«X3^>if» 
JRtt**?-*&«>. ill, *2«««»«t^i£Xy?> 

yans;:ifc<iSiiB**ttxy?>^3n*. *© 
&<jbi. *2T«8i«JHi*«»ia*n*. 

[0 0 11] 

[HWM] *»»©* 1 HiSCT^0 1 ©^xg^jc <k 

[0012] 01© (1) C jftf <fe 5 tC, ££ 1 It 
tt, SS1*«1 2iiB2®Kl 3ttfimte>tVX»&. 
£©$lftttl 2tt. {aRtfSSi l±C»*S*TfcE 

*n?»»j. tco±mm\z\t'>u^ h» 1 4*t^$n 

T*. £©5/ "JIM FBI 4ttKiWS*«JBT*oT'b 
«kV>. *&SS2««13tt, #]xtfg«l 1±C»J«$ 

nfcsmjiT&o. *©±aB«ictt->u-!J-f hi 1 5** 
Bj&ztvx»z. c©->u-u--f Hsu 5f4flsHja&«e 

[0013] *rss 1 is-m, «iiL«fiffift*wjaffl 

Jfcft (KT, LPCVDt^p) SCioT. ±IESK 
1 1±C, mi, SB2ffl«l 2, 1 3£g5#$!CL 
T, SB 1. $2£ttl2, 1 3 t\ZttLTXy?>?m 

r& («*tfa«ifc3&«3~5S«KJi) s^rrsssiift 

SRI 6 d©Sgl*&&§U 6te> WAtfS 

'J3>l:»t 5 KSUSi^JR S fc U 1M K ©X v 5 1 > 

^s#?tt«i 0 est as. 



(3) #M¥8-2 5 044 9 

4 

[0 0 14] Sfc±ELPCVDttTtt. mmthxm 
Afcf. H80LPCVD814It>ft. R*a#C». 
—Mt LTSitS#5 0 s c cm©vi7njV->7> (Si 
HjCIi ) , SSfta*2 0 0 s c cm©7> : EX7 (N 
H 3 ) *«fci;«ft«t2 0 0 0 s c cmOll (N: ) * 
JHV»&. *fcK**Ha©fiE**«^tf7 0Pa, Sffi 
ffl*&«l*.tt7 6 0*Cfc«JfcU&. LPCVD 
©f&bDlc:/7>CTfc#M*ffiffcR (KT^X^CV 
D£V>5) ffiSJBI^T'b.kK ^5X7CVDfti:i4 

saisc^XTcvDSiBftfflVi, R*affctt. -w 

<hLTSitft#5 0 s c cmOt;i/7> (SiH< ) , 
9Mfi2 0 0 s c cm©7>i-7 (NHs ) S&lfffi 
l*!2 0 0 0 sc cm©gi?§ (Ni ) £JS^£. 
*8H«©E**«IAIi6 0 0 P a, ££flK£0!l*.l£ 

3 6 omiasrr*. 

[0 0 15] &V>TH1© (2) (C^-r^2lSS:fT 

VDiV>5) SlCtoT, ±EJBllftB«l 6±td© 
20 glttMIl 6C»UTXy?>i'a*?tt <«A»4»R 

jta* 3 ~ 5 a*«±> 2 mmm 1 7 $ ^j&i- 

S. C©»2|fi»«l 7tt. «*.tf'J>$'Uer-h#? 

X (fiTF. a>sfc»)*©aiffi)&HPSfl:3 

n<5±5K»lS*n*. *fcv JBlMfcl 2©**»JB2 
««1 3J:Dt>*<»J«SnT^*. bfc#oT, mi 
ffttl 2±0JB2»»m 7©BWJ;D»2**1 3± 

©JfS 2 1 7 ©HW©j6f**JP< 

[0 0 16] ^V^T01© (3) (d'^-rm3lSS:fT 

30 aft. C±D» JS2J&HH1 

7±(CW^XhVX^3 1*»*U JB1, *2**1 
2, 1 3©±^lCHPa5 3 2, 3 3 ft»JsKt*. *© 

ft. *JA«fi*tt'f*>Xy^>^ (KT, RIEtVi 
5) »C±oT. ±EJB2|fi««l 6*««fflf S*T?»2 

IUUS1 7 ZXy *VT. JB1|B*12± 

©m 2 mmm n\zmi ±^mm^ 1 8 sjgjarr s 1 1 

t> \Z% 2 M*S 1 3 ±©|g 2 IfiiftlR \1\Z%2 hW&WHL 

1 9 

[0 0 17] ±fBR I ETB. Xyf LT^J 
40 -«©*HST^hn>R I Egi^ffl^fc. 

Xy?>^5lfrK:tt, WAtfSt*3&«8 s ccmCtW 
7JV^Pv^n^^> (C4 Fs ) iWiSitf6 0s 
ccmffl-SftM (CO) S/HVJfc. *fc«3ia#lC 
tt, WAl48iE*3& t 2 0 0 s c cm©7JW> (Ar) & 
JHVsfc. $6lCXy?>if»Ha©£E**W*.tt5. 3 
Pa, 6kW. S«fiStbT 

U-fe^©fi*&#9*tf 3 CCCBBeUfc. 
[0 0 18] *©&H1 © (4) C*"rJS4Ig*ff 
5. ^©IgTii. 0iJx.{iR I EJCioT, ^l*fi&^[ 
50 1 6 K, SB 1 ±«»tt?L 1 8 CJgabTJB 1 T«»tt?L 
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(4) 

5 

2 0*#J« , r*4:£ , bfc*2±«»«?Ll 9C»Kl/T 
% 2 T«»«?L 2 1 £©±5 CUT. Hi 

±SB8^?L 1 8 t» 1 TgB&i&?l 2 0 £TH 1 2 
2 U H 2 ±gE8$?l 1 9 fc* 2 TSB&^?1 2 1 
tT?»2Sa»?L2 3S»*-T*. 
[0 0 19] £©R I ETte. ±IHS'U1M 1 4 43 
£ v U 1M KH 1 5 imttf-f >'y 'J 1M KTJBdE 

«©8*SCvif*M3>R I ESfi&Jfl^fc. X<y?> 
£f«#fctt, 09 3 0 s cciiKSt^?^ 20 
D-/^P^> (C< Fi )*iMII*<17 0scc 
m©-»fls«* (CO) Sffl^fc. SfcXy^i^B 
ft©ffi**W*.K5. 3 Pa. *«»l**«*tfl. 

okw, sKjaati/T-s-t^osft&w^tfa o"c 

[0 0 2 0] ^©&, BJS^XvTyv'^Sfctta 
IKSffl^tfiv h«3K«fcoT, ±|BR I ET!JHV» 
tIy?>i''7Xi' 3 1 SP****. 

[0 0 2 1] ±f2¥^^gg©^i^?L©^fiK*&T«, 
B1I8BK1 6*»J*U *©±Hfc£©miM*ll # 
6C#LTXy?>droRttS#-r**2»*Kl 7* 
Wfohtz. ■*©££*»&, HI, H2®S£12, 13± 
©*2»MU 7©RJP#Ji&oT^3»&'Tr'b. H2 
ffifflgl 7£l>;/5f >^UT|gl, H 2 ±SB&$?L 1 
8,19 LfcRKMJI 1 ffiBR 1 6 iWffli? 
?>^«f?±^n-5. ttwrSU, ®2««12. 13 
fc^TXy?>*»Rtt*^«m'iMMtl 6*X 
yf>^lt:t*^ HI, )B2ff«12, 1314S 
tA^Xy^^n^tft^Hl, B2TWS8H3L 
20, 2l3W»«ans. l/fc«*oT, HI, H2«*£ 50 

i2, 1 3sat^£xy3 i >if-rs;:£fc<au. se 

2&R7L2 2. 2 3f4»J«Sn*. 

[0022] *fc ±ibsb i **fliTtt, ±ibh i mm 1 

2J4E*"?&<T"b«J:v». Wttt«ST»-3T'bJ:<, 
fc±E*2**l 3fiaKttlTfc<T'bJ:V>. m.tfE 

p s G-vKj&Ltc-mxf&WLtctf, i:ns©*mKiH 

^r1-4tt»T*ntf«tV». Sfc»2JB»gll 7*¥Sfc 
Rtl/TR«lfcil>. Hi, *2tt*12. 13±©H 
2WM(tl 7©R»*«**-B"b©Tr*n«. ±I2H2*fi 
Mil 7tt5pS<fcKT&<Tt>J:^. *fc*2MW*l 

&K HI, £2ft*12, 13±©*2»WI 

1 7©KJP#HS:PWT»oT'b. *58W©»lfc&}*tt 

[0 0 2 3] ±ga»«HL©»«*»C«t>*¥»#SB 



»BB s F8-2 5 0 44 9 

(5 

[0 0 2 4] 0 2© (1) fcjR'fr.fcSK, ->U3>*« 
5 1 (±|EH1©*«1 lfcffiS) ±ttd»*- H6W* 5 
2*^tTy-h«S5 3 (±KH1©S1«*1 2fc 
ffiS) *»JBJ*3ttT^5. ^©y-h«S5 3(4, V»t> 

>I5 4rt»&fci5. ±B*^Jx«5 1 ^>->U-y-'f HJB 5 
5 *fcy-h«ffi5 3©H«ffc*SttS->U3 

>»R5 1©±BK»47-X • FW>**5 6, 57 
(H10*2I*1 3fcffi3) jWRtt&ttT^*. £© 
7-7. • 6, 5 7©±JBtefe^>5'U 

im K1 5 8, 5 9*»»*snr^*. -tfs.t>%, ±te 

$J&©M I S h7>5?X*5 Ott-U-U-iM H«jfi*J«l/ 

5 3©BfifcRWt!M H^^-^feHSUfc. 
[0 0 2 5] *r»lIgT?tt, 0!IAtfLPCVD££ 
fclJ^XTCVDfetctoT, ±ISy-hS@5 3=£ 

1MF15 5, 5 8, 5 9\ZftVXXy?>Vm®.& 
(0J*«a!Rtt**3~5S*£UO **T«JBl«Wi 
1 6 £©H 1 ttftR 1 6 14. m^t^it^ 

U n >Rl?»J*-r*. ±ELPCVDft*fcl4:/7Xv 
CVDS"?lt ±EHlCJ:-3TBiMUfc©tra*©* 

[0 0 2 6] #V*"C0 2© (2) [ClS1"H2Ig*fT 
5. C©X8T?»4. HfJEECVDSctioT, ±KHl$S 
SMI 6±fc;:©SSllMU*l eteWl/Tiy^^^a 
fttt <«A»4lMRJtj&«3~58JESU> *5(rrs»2|ft 
•Rl 7*»ja-r-5. ^©H2*6ikmi 7J4. WAtfU 

©*ffijj«¥aftan*j:5c»j*sn*. ^-©&». y 

-h*S5 3±tV— X • HH>M5 6, 5 7±t 
TttfS2*8i&J8ll 7©l^Jf*^ ; 5o ^^Ttt. y-h 
m®5 3±©H2*fij&Jg|l 7=kOV-X • >*« 
5 6,5 7 ±©H 2 l&mi 1 7 ©3W«HW4JP< 
[0 0 2 7] j^V^T0 2© (3) IC^-rH3lST> U 

>^*) iCfcoT, l7f>m^6 0$ffi!sU 
UtRIECioT, ±E»2IB»Rl6*»«ai-«* 

T*2*ftRi 7*x<y^>^-r^>. -tux. y-F« 

S5 3±©3(2«B«ei 7icHl±«B»^?L6 1 
-r*ttt>lCV-X • FW>®«5 6, 5 7±©Sfl2 

mmm 1 7 {ch 2 ±ias^i^?L 6 2,6 3 zm-rz. z 

[0 0 2 8] ^-©^0 2© (4) C*-TH4XgT. R 

mm hxm i Ti»»tt?L 6 4 £^j&-r 2 1 1 1> c» 2 ± 

ffl»SBL6 2. 6 3Ka»LTSS2T*»tt?L6 5. 6 
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7 

QZWfiZTZ. o (CUT, SfU±3$f&l5t?l6 1 1 

ftlT»««ae 4£Ty-h««5 3fcfli;*»l» 
ft?U 7*#J«U »2J:«»«?L6 2, 6 3£ft2T 
ffittM7L6 5. 6 6 fVV-Z • KM" >»B5 6, 5 
7CaU*JB2JS«?L6 8. 6 9 ^©RI 
iEHlfcioTRWLfcOtWaiCftffKT 
Xy^i/ftfTS. 

[0029] ^<d'&. mmzf?xv7y^>#£rzum 

1tX.y?yW7>9 6 o suss-*-*. 
[0 0 3 0] CO«fc3C, V-bW&5 3<D?9>*s l ) 
*M HIS 5*^7-7. • HK >«^c5 6, 5 70 
^^'JIM* HI 5 8, 5 gftStA/ifXy^^f 
*^t!ft<»«?L6 7 I 6 8, 6 9t»«-r*^fc«»T? 
£-5©T. ^^UIM HJB5 5, 5 8, 5 9fc*« 

U-tJ-f h'#fjg©M I S h7>vX*££«L£X*x-< 
y^RAM CS RAM (Static Random Access Meiory 
) D ^AS I C (Application Specific Integrated C 
ircuit ) *?©¥##811T?». ftf^aft^fiTf* C 

[0 0 3 1] *lC*2*lfi«|*H3 0»J«iaHfcJ:o 
Sfc, ±EHl"CR9Jbfc©iH»©*W5 
«flfcttW-©«ra*#-r. 

[0032] 03© (1) fCS-f<k5lC, 
££7 l©I8:M±gB7 iUK»mi*l 2«&Sti. 

asiT*7 iBfc*2^*i 3 3»«»ia*nr^4. n© 
si<r«i 2 «. s«7 i±c»j«anfc«A»iB»T 
so, ■e©±wfljfcH:->u-9-'f hh 1 4**»jaanr 

5. H©S"U-iM FH1.4ttiftiM$^JBT»oTt>«fc 
v». St*2«Wl3li, S«7 l fc#fifcSftfc*!*.Fi 

snt5. co->uu--f fri 5»4»iwi*j>in?»o 

[0 0 3 3] ±EHlTR9!Lfc©£W«lCbT. ftl 
1ST. ±KS«7 1±fc, flSl. »21R«12, 13 

£S5#S8f::LT, ftl, ft2R«12, 13ifc»U 
TIyf> ^Sfttt (09*. tfRJRJfc** 3-5 gfKLh) 

s*rr*ft i 1 6 sjuis-rs. 

[0 0 3 4] #^Tft2IgT. ffill&ftlRl 6±tCd 
©ftl*6*]g|l 6K*fLTXy^>^giRtt (WfctfR 
ftJttf 3~ 5 @g^±) fcWTSft 2 *g*]g| 1 7 
■f*. dClTte. m.tfy>->U (&TP 

6. ftlftttl 2©£*»»2Rttl SiD&IKftoT 
V>£„ bf:*!oT, 2±fcJB2WMll 7© 
IStJP J: 0 ft 2 &igc 1 3 ±ICft 2 S6&& 1 7 ©*#©#** 
»<ft5. 

[0 0 3 5] 81STBI3© (2) KS"rft3IgT. U 
V^77-f-aiRt«!AtfR I EfcCioT. ±Eftl 



(5) #M¥8 -2 5 0 4 4 9 

5 

IftftRl 6#Rffl***-eft2»ftRl 7*Xy?>if 
*LT, ftlRfcl 2±©»2fft*Rl 7Cftl 
±«»R?L 1 8 t »J«-T 4 1 i 1> 2 ®# 1 3 ±©ft 
216**1 7t»2±aWtt?Ll 9*»J«t5. £©t 
*, ft 2 ffittR 1 7 ttft 1 *g*im 1 6 \ZttlTXy?> 
ya«ttt*UT^*©T. ftHMWl 6±T2:©X 

©HStttfRLfc. 

[0 0 3 6] ^©$03© (3) K*fft4IgT?. R 

jo i e icioT, ft i t&«R 1 6 icft i ±mmn 1 8 1 

a«LTftlT«aiB3L2 0e»«"T*tt , bCft2± 
gggi^?L 1 9 C&R UTft 2 TffittttA 2 1 £ J&JjTf 
4. C©J:3fcLT, ft 1 ±tt«tt?U 8 tft 1 
ffill 2 0 t Tft 1 8i$?L 2 2 «»j«U ft 2 ±S58$?l 
1 9 <hft 2 T**«HL 2 1 tTft 2 ftgBL 2 3 fcRfcf 
-5. E©i*. ftlfMMftl 6tt»l, ft2«l«l 2, 

1 3C»UTXy^>^aKttS*l/TV»5©Tf, ft 

i, ft2«*i2, i 3±Tr^©xy?>^ttfSfjhan 

So 

27 [0 0 3 7] ±EH3fcJ:-3TKBL&«tt?l©»Jfc& 
ifeTtt, ±EHlKJ:oTBiiHbfc»«?L©»iafc&fti 
WRK, ftl, ft2fWKl2, lSSKi^Xy^ 
^T«££fc<ftl, ft2^?L2 2 1 2 3*»»*an 

[0 0 3 8] *fc±E» 2 SISSWT«. ±»» 1 W* 1 

&±Eft2*«i 3tt««»Trfc<-ct>«fcw. ^Jx-tarsa 

«l*fc«*ffi-ca&oTt>«tv>. S6t±Cft2*ft«Tr 
50 tt» ftl»«ai 6&SflS->U3>, ft2fftttBtl 7£ 

p s GT»jaEi/fc-«TRWbfc!i«, cnsrowncR 

^-r5tt^T*n«<tVi. «ft:ft2|&HRl 7 
RiLTRWU&a*. ftl. ft2®«12, 1 3±©ft 

2 Jfeigt* 1 7 ©RIP«iAft« fe©T*n«, ±IBft 2 16 
ftRi 7lct¥S^i?ft<T i b<k^. £fcft 2*6*181 
7 tt*ft©»MI*aRLfc«jftT?*-3T'bftbSAtt 
ftV>. ft*, ftl. ft2««12. 13±©ft2|g*M 

1 7 (Dmm-tfimm^h^xh, *»w©»jas&stt 

[0 0 3 9] 

[«9I©3MH ^ RWbfc<fc3C*»l«K«fcntf, 
Tfifitft^ftl, »2R«lC»UTXy?>ya«tt* 

^r-r^ft i *e**sts;itfc©-e. ft2iaMR(ctttt?L« 
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